Introduction
Metal oxides, such as TiO 2 , SiO 2 are materials with high surface areas that exhibit exceptional chemical reactivity compared with commercial metal oxides. Metal oxide nanoparticles may potentially be inexpensive alternatives to carbon nanotubes with superior properties for many applications including catalysis, separation, gas storage, energy conversion, drug release, sensing and environmental protection, and biocompatible nanocomposites. The modified form of TiO 2 composites such as TiO 2 -SiO 2 , TiO 2 /SiO 2 are interest for their potential application, such as electrolytes in dye-sensitized solar cells, anti reflection coating, photocatalysts and so on [1] [2] [3] [4] [5] [6] [7] .
II.

Materials and Methods
For preparation of TiO 2 -SiO 2 as precursor solution, Titanium (IV) isopropoxide (TTIP, SigmaAldrich), Sodium Meta silicate, Ethanol and Hydrochloric acid were used as raw materials. The TiO 2 was produced by mixing of TTIP and ethanol in the ratio of 1:5. This solution was stirred under 0˚C (ice bath) for 6hrs.The resultant solution was transferred into the autoclave, and aging, annealing temperature are given below the table1.1. The SiO 2 was produced by mixing 0.1M of SMS (Sodium Meta Silicate) and 20ml of ethanol. Table. 1. The aging, annealing temperature
III.
Result and Discussion
Structural analysis:
In hydrothermally prepared TiO 2 (Fig.1a) (Fig.2) causes appearance of the absorption in the near visible spectral range due to the direct optical transition from valence band to conduction band. 
Optical properties of (AR) multilayer thin film for solar cell application
Optical Properties
The optical study of a solid concerns not only physical phenomena such as refraction, reflection, transmission, absorption, polarization, interference, of light but also the interactions of photon energy with matter and the consequent changes in the electron states. From reflection, transmission and absorption processes it is possible to evaluate the optical constants such as (1) .Refractive index (n) and Absorption index or Extinction co-efficient (k),( 2). Thickness of the thin film (t), (3) . Optical Band gap (E g ) and (4). Absorption coefficient (α). All these parameters were calculated by hydrothermally prepared thin films and tabulated, as seen in Table. 2 [8] [9] . TiO 2 -SiO 2 , TiO 2 /SiO 2 Anti reflection coating layer is used in a solar cell, low reflectance should be confirmed.
Table.2. Calculated values of n, k, t and E g for hydrothermally prepared thin films
Morphological Analysis
The microstructure of the TiO 2 nanoparticles synthesized by hydrothermal method in the present studied was observed by SEM which is shown in Fig.4 . The prepared sample shows particle with great aggregation. The size of the particle is around 500nm. The shape of the particle is not uniform and it looks like spherical in shape. The microstructure of the thin film sample annealed at 300°C shows reduction in the agglomeration (Fig.4.c) . The formed nanoparticles are visible clearly. Here also the shape of the particle was observed as sphere like morphology with different size around 230nm. (Fig.4d) . shows that the size distribution is almost uniform compared to other particles and the size of the particle is almost 240nm. From the morphological analysis it is found that, the sample prepared by hydrothermal method improves the uniformity of the samples.
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IV. Conclusion
Synthesis and characterization of the photovoltaic materials (Nano structured of TiO 2, SiO 2 , TiO 2 -SiO 2 and TiO 2 /SiO 2 ), is presented. The optical, structural, and morphological studies of the prepared thin films were analyzed. The optical band gap of the prepared TiO 2 -SiO 2 and TiO 2 /SiO 2 is slightly increases due to reduction of the particles size. Since the reflectance of the TiO 2 -SiO 2 and TiO 2 /SiO 2 is low, then the material are suitable for antireflection coating. Then the TiO 2, SiO 2 , TiO 2 -SiO 2 and TiO 2 /SiO 2 thin film has good photocatalytic property. From the SEM, the uniformity of the particle size of TiO 2 -SiO 2 and TiO 2 /SiO 2 is higher than that of TiO 2 . The Srilankite structure is observed in the prepared TiO 2 thin film. Brookite structure is also observed in the prepared TiO 2 -SiO 2 and TiO 2 /SiO 2 thin films. Hence, we can conclude that, hydrothermally prepared thin film shows better optical, structural, and morphological and photocatalytic property. Anti reflection coating layer of TiO 2 -SiO 2 and TiO 2 /SiO 2 is suitable for in a solar cell fabrication.
